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HED was asked to conduct an expedited review of the study, “ Determination of Exposure During
Mixing/Loading and Application of Gusathion WP25 in High Crops” (MRID 454761-02). This
review was done in response to Bayer’ s request that the derma absorption rate selected by the
HIARC for azinphos-methyl (AZM) be reduced from 42% to 21.9%. Thisreview does not include a
comprehensive evauation of the sudy. For AZM derma risk assessments, the HIARC had previoudy
selected adermal absorption rate of 42% based on arat dermad study using the technica materid
(100% ai). Bayer proposes that the most appropriate derma absorption rate for risk assessmentsis
21.9% based on a study using Guthion 25WP on human volunteers. Based on severd limitations of
the study, HED concludes that the dermal absorption rate of 21.9% is not supported.

The handler sudy (MRID 454761-02) submitted to the Agency was conducted in France and Italy.
Handler exposure was measured during mixing/loading and airblast gpplication of Gusathion M and
Gusathion XL. Both of these products contain 25% of the active ingredient (a) AZM and are
formulated as wettable powders packaged in water soluble bags. Inthe U.S. there are registrations for
the same product, but with 35% and 50% a (Guthion).

The exposures for eight farmers were monitored for Sx days while they performed mixing/loading and
application with a closed-cab arblast sprayer to gpple, peach, and pear trees (5in Franceand 3in
Italy). Each of the eight handlers did mixing/loading and gpplication activities. The amount of product
handled ranged from 6 to 14 |b ai. The areatreated ranged from 8.7 to 23 acres.



The Handlers reportedly wore three layers of clothing conssting of an outer layer (coveralls sectioned
into deeves, torso, and legs), first layer beneath outer layer (jeans and long deeve shirt) and
undergarments (t-shirt, and long pants). Two of the eight study participants did not wear jeans under
their coverdls.

Whole-body passive dosmetry (andysis of coverdls, pants, shirt, undergarments) was conducted to
esimate derma exposure. Inhdation exposure sampling was performed using persond ar sampling
pumps with tenax tubes. During a 6-day period, urine was aso collected before, during, and after
handler activities and andyzed for the metabolite methyl sulfonymethyl-benzamide (Msmb) to esimate
the interna dose of AZM.

According to Bayer, a pharmacoknetic study with human volunteers reportedly shows that after one
dermal gpplication of AZM, 90% of the tota urinary excreted amount is excreted within 4.5 days. The
percentage of AZM excretion of the applied dose viathe urine and fecesis 19.22 and 2.59%,
respectively. Asthe balance for tota recovery (including urine, feces, tape stripping, swabs, skin
rinsate, gauze, dome and duoderm was 101.9 %, no further correction was used. Thus, 88.1 % of the
excreted "azinphos-methyl-equivdents' are excreted viathe urine.

Bayer dso contends that an andlyss of the urine from the pharmacokinetic study with human volunteers
has shown that the metabolite methylsulfonymethyl-benzazimide (Msmb) covers 9.2% of the total AZM
residue excreted viaurine. Asthis compound was used as a specific marker to AZM, the conversion
factor for the total resdue in urineis 100/9.2 = 10.87.

HED has not reviewed or vaidated Bayer’ s cal culations regarding the metabolite Msmb. For the
purpaoses of this review only, HED assumed that the correction factors for excretion via urine as % of
total excretion and the percentage of Msmb are 1.14 (100/88.1) and 10.87 (100/9.2), respectively.

A 90 percent field recovery rate was reported for urine biomonitoring samples. Biomonitoring samples
were corrected multiplying the resdue values by 1.11 (100/90). The LOQ reported for the
biomonitoring was 20 Fg/sample. Half of the LOQ (10 Fg) was used for 10 biomonitoring samples
reported as less than LOQ (no correction for field recovery was gpplied to these sample values)

The"internd" dose in "AZM-equivaents' was cdculaed with the following eguation:

AZM Internal dose (Fg) = 3 AZM equivalents (Fg methylsulfonymethylberizazimide in urine) X
correction for field recovery (100/90) X
correction for excretion viaurine as % of total excretion (100/88.1) X

correction for percentage of methylsulfonymethylberizazimide (100/9.2)

For the undergarment and hand wash samples field recovery rates reported were 78% and 75%,
respectively. These samples were corrected for field recovery and vaues less than the LOQ in the
same manner as the biomontoring data. Air monitoring data could not be used to adjust the
biomonitoring data so that it reflected derma only exposure since handlers apparently wore respirators
for mixing/loading but not for gpplication.

Bayer suggests that a comparison of the AZM concentration calculated “at skin” from dosmetry/hand



wash data to the internd dose cd culated from biomonitoring supports that the human derma absorption
rate of 21.9% is reasonable.

HED’ s estimate of the AZM “at skin” (from dosmetry and hand wash data) and internd doses (from
biomonitoring) were 3.27 and 0.49 Fg/kg bw/day, respectively. A summary of HED's dose
caculationsareincluded in Table 1 and 2. The doses cal culated indicate a mean dermal absorption of
30.8% (ranging from 8.4 to 58.2) which is higher than the 21.9% suggested by Bayer. HED has
concluded thet there is insufficient support for using the dermal absorption rate suggested by Bayer
(21.9%) based on the*at skin” and interna doses due to the following limitations in the study provided

by Bayer:

1. Thereisinsufficient information regarding the pharmacokinetics of AZM and the metabolite
Msmb. Bayer satesthat “anayss of the urine from the pharmacokentic study with human volunteers,
using the same method as in method MR-052/99, has shown that methyl sulfonymethyl-benzamide
accounts for 9.2% of the AZM tota resdue excreted in the urine”  This analysis was not provided in
MRID 454761-02, MRID 447858-01 (S. Selim, Absorption, Excretion, Balance and
Pharmacokinetics 14C Radioactivity After Single Dose Dermd Application of Three Dose Levels of
14C Labeed Guthion to Hedthy Volunteers, X BL-Study 98052, 1999) or any other document
provided to HED. The variability of the metabolite Mamb in the urine of workers asit relaesto the
total AZM doseisamagor concern. Series 875 - Occupationd and Residentid Test Guiddine
875.2600 provides guidance on pharmacokinetics of pesticides and metabolites. Woollen
recommends that urinary excretion of the chosen metabolite should account for on average, & least
30% of an oraly administered dose, and the range of the chosen metabolite in individuas should not
exceed afactor of 3 (Woollen, B.H., 1993, Biologica Monitoring for Pesticide Absorption. American
Occupationa Hygiene 37:525-540).

2. The number of sample replicates taken does not meet the OPPTS Series 875 - Guiddines.
There were only 8 farmers sampled.  OPPTS guidelines recommend at least 15 replicates.

3. There were a large number of non-detects Ten of the sixteen undergarment samples (63%) had
non-detectable levels, i.e. resdues were less than limit of quantification (LOQ). For these samples, half
of the LOQ was used for caculating the exposure.

4. The undergarments samples (“ at skin” concentrations) may underestimate exposure. The
undergarment samples represent “at skin” exposure. Study participants wore short-deeve t-shirt
undergarments. The residue on the skin area from the wrigt to the end of the deeve (forearms) was not
measured by the t-shirt. The clothing layer above the t-shirt included along deeve shirt that did
measure the forearm exposure (long-deeve shirt was touching bare forearm). Asthelong deeve shirt
was analyzed in one piece and not sectioned, it is not possible to calcul ate the forearm exposure value.
The use of short-deeve t-shirt undergarment value will likely underestimate the “at skin” exposure which
would also trandate into an underestimate of the dermal absorption rate.

5. Undergarments may reduce the amount of AZM that is absorbed by the skin. The amount of
AZM measured in the undergarments theoreticaly represents the exposure at the skin. However, the
undergarment materia itself may reduce the amount of AZM available for derma absorption
Different PPE for mixing/loading and gpplication Handlers reportedly wore respirators and



chemicd resgtant gloves during mixing and loading. The study does not mention what PPE isworn
during application but it appears that respirators and chemical resistant gloves were not worn.
Inhaation samples were taken throughout mixing/loading and gpplication activities. Therefore, it isnot
possible to caculate the inhdation doses of the study participants since the application of respirator
protection factor would only be gpplicable to the time spent mixing/loading.

6. Comparison of biomonitoring (all exposure routes) to dermal dosimetry and hand wash data
(dermal only) isnot a direct match. Since theinhdation portion of the dose can not be reliably
cdculated from the air monitoring data (see above comments on PPE), the biomonitoring data can not
be corrected to reflect the derma only exposure. The registrants suggests that the mgjority if not 100%
of the interna absorbed dose isfrom the derma route. The derma absorption rate calculated may be
overestimated if the inhdation portion is not subtracted from the interna dose.

7. Theratio of dermal passive dosimetry to biomonitoring is an inadequate method for
calculating dermal absorption. A preferred method for quantifying dermal skin absorption would be
to apply aknown amount of formulation to test subjects with concurrent biomonitoring. There is high
amount of uncertainty regarding how much AZM was actudly contacting the skin surface.

8. The dermal absorption is hard to quantify since dermal exposure was so low. Since handlers
wore three layers of clothing and used closed cab tractors the amount of AZM contacting the skin was
very low. Therefore adetermination of derma absorption rate from this study has a high degree of
uncertainty.

9. Thereisa high degree of variability in the dermal absorption calculated. A mean derma
absorption rate of 30.8% was calculated (ranging from 8.4 to 58.2). The standard deviation was 14.2.



Table 1. Dose and Dermal Absorption Calculations

Passive Dosimetry and Hand Wash Data

Biomonitoring Data

Overalls4 1st Layer ** | Undergarmets?* Hand34 “at skin” Bqdy "at skir;" . AZM Dermai ]

Steoves [Torso] Legs | Jeans | snirt | T-shirt | Pants Wash * ﬁjnl\g Weight] Dose Msmb® JAZM | | [r;t(iz?l Absorption
Worker| ug ug ug ug ug ug ug ug ug kg Jug/kgbw| ug ug [ug/kg bw %
IAI\D 5550 | 3167 | 6083 158 1165 218 218 80 124 85 145 177 290 034 19.0
B 3350 | 1967 | 6183 132 277 231 231 244 74 3.92 776 1270 172 304
C 1783 | 787 | 3250 48 60 | <LOQ |<LOQ 75 85 A 0.90 262 |[429 ]| o046 336
D 860 197 | 3017 113 3) <LOQ | <LOQ 63 73 72 101 231 378 052 342
E 1850 | 820 | 2667 70 177 | <LOQ |<LOQ| <LOQ 15 85 0.18 128 |209| 025 582
G 7200 | 2167 | 27767 - 133 160.3 923 1228 1481 92 16.09 831 |1359 148 84
H 2300 |2033 ] 5700 - 73 | <LOQ [<LOQ 79 89 9%5 093 271 43| 047 333
[ 353 | 593 | /67 | 77 17 | <LOQ [<LOQ| &8 % 60 163 246 | 402 | 067 29.1
Avg:l 327 0.74 308

Overalls and 1st layer values multiplied by 100/60 (60% field recovery)
2Undergarment values multiplied by 100/78 (78% field recovery)
8 Handwash values multiplied by 100/75 (75% field recovery)

4 LOQ for dermal dosimetry and hand wash = 10 ug/sample, half LOQ (5 ug/sample) was used for values reported as <LOQ
None of < LOQ values were corrected for field recovery
S"at skin" Dose (ug/kg bw) =

Undergarment (ug) + Handwash (uq)

BW (kg)

6 Biomoinitoring samples multiplied by 100/90 (90% field recovery)

"Internal AZM Dose (ug/kg bw) =

8Dermal Absorption % = ( Internal AZM Dose/ (Internal AZM dose + "at skin" Dose) ) x 100

Workers G and H did not wear jeans.

5-day Sum of Msmb (ug) x 100/88.1 x 100/9.2

BW (kg)

X AZM Mol Wt (317.3 g*molY)

Msmb Mol Wt (239.3 g*mol?)




Table2. Msmb in Urine Calculations

Worker 1st 2nd Mean Vol Correction for 90%
ID Day Fg/L Fg/L Fg/L L Fg Field Recovery
Fg
A 0 <LOQ <LOQ 0.10 1.15
1 0.31 0.37 0.34 0.71 0.24 0.27
2 0.35 0.59 0.47 1.46 0.69 0.76
3 0.28 0.31 0.30 1.20 0.36 0.40
4 <LOQ 0.20 0.15 1.10 0.17 0.18
5 <LOQ <LOQ 0.10 1.56 0.16 0.16
Total: 1.77
B 0 0.84 1.03 0.94 1.53
1 1.03 1.01 1.02 1.30 1.33 1.47
2 1.63 1.76 1.70 1.36 2.31 2.57
3 0.99 0.96 0.98 1.60 1.57 1.74
4 0.91 0.87 0.89 112 1.00 111
5 0.55 0.60 0.58 1.35 0.78 0.87
Total: 7.76
C 0 <LOQ <LOQ 0.10 2.50
1 0.22 0.21 0.22 2.75 0.61 0.67
2 0.25 0.25 0.24 2.70 0.65 0.72
3 0.20 0.20 0.20 3.00 0.60 0.67
4 <LOQ <LOQ 0.10 2.93 0.29 0.29
5 <LOQ <LOQ 0.10 2.69 0.27 0.27
Total: 2.62
D 0 <LOQ <LOQ 0.10 1.02
1 0.31 0.29 0.30 1.15 0.35 0.38
2 0.44 0.37 0.41 1.40 0.57 0.64
3 0.54 0.65 0.60 1.14 0.68 0.76
4 0.22 0.28 0.25 0.93 0.23 0.26
5 <LOQ <LOQ 0.10 2.69 0.27 0.27
Total: 2.31
E 0 <LOQ <LOQ 0.10 1.76
1 <LOQ <LOQ 0.10 1.40 0.14 0.14
2 0.27 0.26 0.27 1.40 0.38 0.42
3 <LOQ <LOQ 0.10 2.06 0.21 0.21
4 <LOQ <LOQ 0.10 2.17 0.22 0.22
5 <LOQ <LOQ 0.10 2.92 0.29 0.29
Total: 1.28
G 0 <LOQ 0.20 0.15 1.65
1 0.64 0.59 0.62 1.48 0.92 1.02
2 1.66 1.55 1.61 1.69 2.72 3.02
3 111 1.08 1.10 1.45 1.60 1.77
4 0.87 0.86 0.87 1.58 1.38 153
5 0.67 0.62 0.65 1.34 0.87 0.97
Total: 8.31




Table2. Msmb in Urine Calculations

Worker 1st 2nd Mean Vol Correction for 90%
ID Day Fg/L Fg/L Fg/L L Fg Field Recovery
Fg
H 0 <LOQ <LOQ 0.10 1.20
1 0.3 0.22 0.26 1.45 0.38 0.42
2 0.33 0.36 0.35 1.26 0.44 0.49
3 0.43 0.37 0.43 151 0.65 0.72
3rd: 0.50
4 0.34 0.44 0.42 1.44 0.61 0.67
3rd: 0.48
5 0.37 0.32 0.35 1.05 0.37 0.41
Total: 2.71
I 0 <LOQ <LOQ 0.10 1.01
1 <LOQ <LOQ 0.10 1.05 0.11 0.11
2 0.41 0.43 0.42 0.92 0.39 0.43
3 0.89 0.79 0.74 1.02 0.76 0.84
4 0.47 0.48 0.48 1.10 0.53 0.59
5 0.3 0.31 0.31 1.44 0.45 0.50
Total: 2.46




